Methylation versus ethylation of DNA in target and nontarget tissues of Fischer 344 rats treated with N-nitrosomethylethylamine.
Bioactivation of N-nitrosomethylethylamine can be initiated by hydroxylation of either the methyl or ethyl moiety leading to an ethylating or methylating intermediate, respectively. This study was designed to determine which of these metabolic pathways predominates in vivo and to what extent DNA is alkylated in the target and nontarget tissues. Adult male Fischer 344 rats received a single i.p. or p.o. dose (4.4 mg/kg, 0.05 mmol/kg) of N-nitrosomethylethylamine, 14C-labeled in either the methyl or ethyl group (survival time, 4 h). DNA was analyzed by Sephasorb-HP chromatography following acid hydrolysis in 0.1 M HCl. Concentrations of 7-methylguanine in hepatic DNA were 170-200 times higher than those of 7-ethylguanine. This is approximately 2.6 times the 7-methylguanine:7-ethylguanine ratio of 68, observed when DNA is reacted in vitro with equimolar amounts of the direct alkylating agents N-nitrosomethylurea and N-nitrosoethylurea, suggesting that hydroxylation at the alpha-position of the ethyl group of N-nitrosomethylethylamine proceeds at about 2.6 times the rate as at the methyl group. Concentrations of 7-methylguanine in liver were approximately 15 times higher than in kidney, 100 times higher than in esophagus, and 200 times higher than in lung. Addition of ethanol to the drinking water (5%) caused a slight interorgan shift in metabolism with a decrease in the 7-methylguanine ratio for liver:esophagus by 50% and an increase in the 7-methylguanine ratio for liver:kidney by 40%.